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[S¥Ai#] 1. fi^^Al- SAHIAi(£S)_m 
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^ ^£^1 ^7]-$] ;^lS«J-'tiofl ^^S. 80nin^ oj^voj Dj^^jxi^^fo^ STI 

■^^^ofl^l ^-g-s]^ NFs HDP -a:^^ 7ll^*H, HDP ^^-^ ^tJI^-^ 

^ ^7] H€^l^ S^a^ H2 ^1 HDP ^^^*>^ H^^l xflofl 

^iio]o] HDP AVsj-n^^ ^>as:>^ ^7] NF3 HDP >a-2|-^tflo^ ^l7l*>7l 

2 ^^^^ n^*Jsr>^ ^ :^^^]^ i^B^s^V^ He 7^] HDP ^^^^V 



£ 3b 
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NF3 HDP -a:^^* ^-^r^ ^S.^] ±7.} 2: yj-'^f FABRICATING METHOD OF SEMICONDUCTOR 
DEVICE ADOPTING NFS HIGH DENSITY PLASMA OXIDE LAYER} 



£1^ ^2fl7l#«Hl 14^ '^aV^'el HDP ^Vs}-^* oj-g-^V STI ^^o^l^i ^ol^y]- iQ-^g 

-£2a i£2c^ ^^^^ HDP 'iiSl-BVsl Ja^s-]-?! NF3 HDP 

B^^l i^V^e^^i- ^^^^^^^ iAltV ^^i^'SS. 

20 : 

21 : ttl5t] >a-^5V 

22 : 

23 : eiq«H ^^bV 
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24 : eiqcH 

25 : H2 ^1 HDP 

26 : NF3 Tfl HDP -^s^^- 

27 : He HDP <+S)-s^- 



[^^^^ 

NF3 HDP ^^i^^-^ 7)1 ^^a^M, HDP -tV^B]- iflo^] ^;^1)*>^ ^.^^ S.3\-^^S. y^]7]^ ^ 

^Vcf. oie^tb ^^^*>^ ^cJ-'^ o.^^ ^>^^ olS. ^-iV^s]-^ ©l-g-^V av^uj- 

(Local Oxidation of Silicon : LOCOS)^ ^^£.<H1 (trench) ^3iM: -§-%}- 

^ E^^j ^^|.w.e^oi. (Shallow Trench Isolation : Sm<^] 9X^. 

(design rule)^! 4^. aV^^o] <g^2|. ^^^S^ ^9}^ ^2ir3]3. 

(bird's beak)<Hl %^^'=m^ ^J-±^ ^^1^^ ^JL ^7] nfl^oil oj^ ^ 9X 
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<17> ojofl nj-e^- z^^^ 7)#ol E^^i 7] '^(Shallow Trench Isolation : o]^}, 

STI)oli4. STI 7l^^ HV^^l 7l:^oil H^^ll- ^^^^>^, H^^l ^<=^^o_S. Dfl^ 

(gap-fill)^^^>«) #^^<^^JJl- ^ = <^«^ ^^^>^ 4^;^>^Hl 7l^ o]e^^ STI 7]^^ 

^^^^ e ^^^Kaspect ratio)* ^^^^7] ^tflA-] cj-^]- 

2)^^^ (step coverage)<^l -fn^t!: ^sl-^^^XHigh Density Plasma : <^]^ HDP) ^o] 

<19> ojEi*). HDP SiH4, O2, He 71-^1- ^:^7}^^S. ^^^^91 HDP ^Sl-e^- 

(ol^>, He HDP -a-^^^^lel- tl-cf.)'^! >^>-§-^^ ^]^^ HDP ^S^^ <^^], 

<20> ^. SOnm T:'l^il4i;^Hl ^-g-sl^ STI ^^<=>ll^i, H^^l 7^^* ^«fl ^^^lo^o]: ^ 

^ih 5 ^£oiq., He ^1 HDP 'bl-^^q-^ ^7!1^ tfl2^= 4 ^^S. ^5^;^ 

oio^^ 7l^^ He HDP -a:^^^ SOnm o]>^i]:i^;^H] ^ ^^o] ox^n^^ 

<2i> £1^ SOnm ^ ^7.}o] STI 7l^s1 He HDP H^^l* 

1-^5^!: ^ol = (void)l- IE Alt!- 1:^^^ £1* 7]^^ He Tj] HDP 

Xj-^n^.^ X]-g-^>^ Ol^l 3:3J)-^>C«^ &o]B.7} ^^^^ 'St ^ ^4 

<22> olfi]-^o. ol-^nfl^ofl, sOnm-^ i^Hl^i^ 4^^: STI S-^o] ^g^^j-Tll Sjo^^ ^]o]- 

€ NF3 HDP ^^<5li:f. 
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<23> NF3 HDP 3 ^:^]S. HDP '^sj-si-^ ^^i-s>c:>i 5 o]^^ ^^all- STI 

°fl^ 7l-^?)l tl: "o^'S-^^, NF3 HDP ^^i^f ^efl^ He Tj] HDP :L>^«1 ujii^Vo^ ^ 

<24> ^sflo| He HDP SiH4, O2, He 7}d^9 ±d^7}^^S. A>-g-§>c^ 1 step-^S. E)-7ji :^ 

^1^^^ HDP >y:2l-Bi-^ #^^^>^c11 til^i], NF3 HDP ^^<^l^i^ 7>>il- ^el^l-c,^ # 3 
^^^^ HDP ^Sl-^i-^ ^^i-^Vcf. 

<25> olfi^.:y-0. Hj)p ^^c^jA-l ^§1, 1 >fl 2 ^7^1^ NF3 HDP ^^s^ 

(performance)* ^-S-tb ^/^l^^ji^. ^^a] ^S]7l- ^^^cf. 

<26> olsrHl^ife £2a vfl^l £2cl- ^i-S^><^, NF3 HDP ^S}-^^ ^^tb STI ^^<^1 

<27> 1^;^^, i2a<^l ^VH^l 71^(10) Hi 3^1^^^(11)31- ^^.^^^{12) 

# ^MS. ^^^^ Cf^, 3fl^^Sl-^1-(12) ^^^(l^lS^l)^ ^^^3:>J1 b:.^^^^ ^^tb^f 

<28> 01:^011 ^;^l.^e^ nVol ^ ^ 2l>a:Si-^(ll) J!)- 5J||^^^^(12)^ :^]7]^- 

^ SflE-l^ ^<a# ■^''•I^H ^£^1 71:^(10)^ ^^m°]£Al)^ ^]7]^ 

JL 3fl^^5|-n1.(i2)^ ^Z^-D>>iHS. ^£^1 71^(10)^ <a^d-T-^l ^^1-^51 ^l-*^! 

<29> olo^A^, E^^l z^^^ %^^^}7] ^z^-^>goilAi ^A^^V c-1]Dl^l(daraage)* :a.>a-^>Jl. 

E^^] vfl^ofl $;^l]5>^ tg^^ ^-E.(dangling bonds)-!-^ ^]7]t}7] H^^l vfl^ofl ^ 

^^^l^l H^^l ^^^^ ^^^^^cfl, S.2a«Hl^ oja^*}- e^^] A]-2|-ni-^ Sa]^].;:^! 
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<30> ojo^A-l, 4^^5|-^H12)^ it^^V^ ^^1 el q<H( liner) ^2|-^(13)* ^^^tt 

cf. H^ulo^ ^S}-^H13)^ H€^l 2.^-1 e^M- ^^<H1 ^-§-^1-^ :±iH5l]i(stress)l- ^4:^1 7]:^, 
^V5]-^^oJlAi H^^l >a-sl-7> ciol.^ ^:£S. ^^^]^^ ^cf, 

sf^tb ^Befl^l- eiq<H ^^^H13)<^1 el^^(iifting) € ^7] nfl 

^'Hl, oil- »iM*>7l ^«flA^ 

<32> olo^A-l, 1 Cf;^l HDP -yr^^^ClS) #^o] ^^^Cf. 

<33> 75)1 1 ^^^s)^ HDP ^Sj-Bl-(i5)o^ ±^7}^S.^, ^2flo^ He y^i] HDP -y:^^^^ 

^ afl ^V-B-slia source gas(^, SiH4, O2. He)<^l ^dbCHa) 7>^1- ^7l-s:l-<^ ^>-§-t!-4. o]^^ 

H2 7>>il- ^7>3l-^ ^^]-3il4A^(step coverage)* ^^^1^1 7] ^^l- ^^S.. 1 ig:;^! 

^ HDP ^>^^i-^ H2 7>>i7> ^^7}^S. ^7}s\o] A}^s\c^o_^s., H2 HDP -a-^^ 

(15) <^le1-Jl ^is>7l^ ttcf. 
<34> cf-i--^^ 3E2b<Hl «>^-^o]^ 2 HDP ^sl-BV(i6) ^^^^^^o] ^^^i^-. 

<35> ;^fl 2 ^Tfl HDP -ar^^Cie)* ^>^^^>^ ^^<^1>H ±±i7}^S.^, #2flo^ :i^^7>^ 

(SiH4. O2, He)«^l NF3 7}^7} ^7}Z\<>\ Al-g-5]D^, o] ^^o. -E^^i ;g:t^;g<Hl 0^0]^^ ^o]b. 

(void)^ ^<S^^<^^1- ^^31^4. 
<36> ^7>^ NF3 gas^ ^3h5J)-^<HlAi ^^1-^1 (chemical echant)^-^^ ^-§-^M , 

*>7fl ^^(<^11- #1^, islEl^oil o^sji E^^] ^^oi] ;cll#a!-(redeposition)£|^ ^ 
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<37> ^] 2 ^Til HDP ^S|-S^-(16) A>-g-£]^ ^i7>>::0)l^ NF3 7}^?} ^7}S\9X^B.S. , 

oleH^i^ ^1 2 HDP ^S)-^i-(16)^ NF3 Tjl HDP <J:5|-^(16) <=']^:iL ^^^}7]S. t!:i=1-. 

<38> 4-§--^S. £2c<^l iEA]^ H>sq-^ol ^1 3 HDP ^^^{17) ^^^^^^o] ^^s^^c-!], p^] 

3 HDP ^eflo)] AV-g-sji^ He ^1 HDP <0:^^(17)ol ^V-g-^nf. 

<39> ol£q-;y-ol 3 cjTj] -g-^^o.^ H^^ll" ^^^^ o]^oll 2|-^7l o^nVl- 2j-g.^>o^ S^^l* 

Dfl^^VJl SX^ ^<^^^ ^^Sl-A]^ ^^^31-^(12)* ^iTl^V'^ STI ^^jofl oj^ ^^>^S^ 

<40> ^^*v a>S!f^^ #2fl 71^011^1^ 3^;^] HDP ^-§-^«=i €• ^ 

<41> ^, NF3 711 HDP ^^^}7] ^>-g-€ dl>i7>>i<>ll^ NF3 7>i7> ^7>5)CH A>-g- 

NF3 7>iofl Ir^CFlourine)^ Tllol^ AVsj-Bi-Cgate oxide)^ ^isl-^l^l^ ^^<^1 

9X7] nfl^oll^ «-4.o^ oj:^ SlSfalo.^ ^^^171^ ;^l^«J-^ol ^^^1-71) Sl^l^f. 



-^7]%!- ^2fl^ ^^l^-i: «8^*l-7l ^-^S, NF3 Tj] HDP vfl-^l 
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^1^ ^-el- H2 ^^1 HDP <L>2|-^i-# ^^^^ ^^7] H^^l vflofl ^^^ojo:) NF3 

HDP <:1:3^-H]-^ ^^^^>^ ^7] NF3 HDP <+S)-B^-iflo^ 4>\^}7] ^^2 

^^^m ^ ^oM nfl^^m He Tj] HDP ^51-^1-^ ^^^^V^ i^^l- 

<44> ^ 80nin ^ ±7^^ STI ^^ofl ^-§-S]^ NF3 HDP ^^<HlAi, 2 -g-^ 

# S^a^Vo^ HDP ^Si-^ i^oll ^^^V^ 1:^1- JLJJI-^ o.^ ^]7]^ ^^l-o) ;^l^«J-i^o1] 

<46> S3a tfl^^l S.3c^ ^ ^^Alc^oil 4^ STI ^^^^ S^ltV ^^^^igSSM], <^1# 

<47> av^^l H^^ll- ^^^tt ^, 1 HDP(25) ^91 H2 ^^1 HDP ^s^^ 

(25)* ^^^s:V7l7H^ ^^^^ ^2fl7l#3)- ■g-«^*H. o]^ ^^^1-1^ cf*4 :^c|-. 

<48> 5.3a«^l i^>«'l€ wl-<4^ol 71^(20) >^H1 Hl3J)AV^^V(2i)a7). ^^:^s\-^(22)^ ^}^] 

S. ^^^^ cf^, 3Jl:^;g^^V(22) >a-o)l ^:^n^.(Dl£Al)* ^-^^s^l-JL ^^tbcf. 

<49> o]^ofl 4,;^].^2^n).ol ^A^^ eg ^^^^-^(21)^- 2fl:^^^^(22)* ^]7]t\ 

^ sflB)^ ^<a* ^^l^V^ 71^(20)* ^'-^SlCDlSAl)^ ;Hl7l5> 
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°fl^€ B^^l ^S* ^^^ttcf. 
<50> olo^Ai. B^^l ^Sl- ^^^^7] ^t!" ^^^^<^l^i t-fl^1^1(damage)l- :a.^>*>Jl, 

B^^l ifl^<Hl ^/^lls>^ ^^(dangling bonds)!-* ^l7l^>7l H^^l ifl^ofl <a 

^^-¥•^^1^ H^^l ^51-^1- ^^^^V^cfl, £3a«=>flfe ^le^^ H^^l ^si-svo. :£Al3rl-xl ^^cf. 
<5i> olo^A-l, 311:^^51- n|.(22)* ^^^m ^^1 e^M^C liner) ^2|-^V(23)* ^^i^ 

cf. E^qol ^^n^(23)^ H^^l a^ielM- ^^<H1 ^-g-*m stress)!- ^^J-^a] 7] Jl , 

<J:5)-^;=§oilA^ H^^l -^1:3^-71- cloj^^v :^^^^] ^^s. w^^Ibt]-^ ^^o. ^^j-. 

<52> 4^^^, 5^q<H ^5i-^^(23) ^l-'Hl elu)o^ ^^^(24)* ^^^^V^cfl, H^^l 

^^<>llAi Jil-st!: ^s^^i23)o] ElH^(lifting) € ^S. 9X7] nfl 

<53> ojo^Al, ^1 1 cfT^i HDP H2 7^1 HDP ^^^(25) ^^o] ^^^cf. He 7^1 HDP ^ 

^^(25)# A>-g-£|^ :tr^^i7>:fiS.^ ^Eflsl ^^^o] hdp ^^5i-(He HDP ^s^^) 

# ><>>-g-5)i=i source gas(^. SiH4, O2. He)**)] ^i(H2) 7]->i» ^7]-£]o1 Aj-g-^t^. 

<54> H2 7>il- ^7H>^ ^^-8: ^^}-5i|^>^^(step coverage)* ^^^^]^]7] :^o]t^ 

^\-%-^^ 7}d^^2] -B-^o.^ SiH4 7>i^ 40 ~ 50 seem, O2 50 ~ 60 seem. He 

7>^^ 400 ~ 600 seem. H2 7}^^ -^^^ 50 ~ 150 seem* -B-^l^f^ ^^l ^}^^^^. 

<55> o]^ ^Sr ^^^S.^ -e-^l^M ^ «1el^11- ^^^l7]7l ^ ^<^lo^, 

tl: ^±:7}^^s] -B-^^ H^^lsl ^s4'a(profile)4 ^^oj^, 3.^^^ i^^^Cspace 
critical dimension) ^ S^^l^ #^^1 Jis^^l-o^ ^^^tt^-. 
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<56> SE^V, ^] 1 ^711 HDP <lV^^^ H2 ^1 HDP ^^^25) ^^o\] ><«>-§-5]fe LF(Low 

Frequency) 3000 ~ 3500W 7} ^}^^^ , HFCHigh Frequency) 400 ~ 600W 7} 

<57> H2 7>^^ i=f€- iL:i7>>isq- ^^£lol ^flo] 51] (wafer )<^] ^^i-S)^ ^£1- 7}^^ ^ 

^711 ^l-i^^A^ 50 nm ^o] wj-^^lsrVcf. ^^^^istep 

coverage)^ '^^^>^]y']7] ^^<^lt^-. 

<58> cf^^S., £3b<Hl £^1^ w]-sq.:^ol 2 c]-;^] NFg HDP ^^^(26) ^^^^^o] 

<59> NF3 Tjl HDP ^2l-eV(26)^ ^^^^m Al-g-^ d:::^i7l->i^^, ^2flo] 

4ii7>>i(SiH4, O2, He)'Hl NF3 7l->i7]- ^7}s\o] A>-g-i)o^, ol b^^] 7j;g:§-;^<Hl o^o] 

-a.oi:^(voici)^ ^^^^ ^-S-t!: 

<60> o]xrfl, -A.^, 7>i-i-^ H^^l W>e]-ollA^cq ^^^^^ ^cflt}" ^0)^7 E^^l ^ 

^<HlA-1o^ ^cfleV ^^7] ^^H, -^^^ 5]-^ ^o] wl.^:al^>cf. 

<6i> ^, SiH4 7]-^^ 50 ~ 70 seem, O2 7}^^ 100 ~ 150 seem, He 7}^^ 40 ~ 60 seem. 

NF3 71-^51 -B-^^ 20 ~ 80 sccm-ir -^^Ibt]-^ ^o] u>^2|^>i:f. 

<62> =L^Jl, ^1 2 NF3 ^1 HDP ^51-^(26) ^^Hl AV-g-sl^ LF(Low Frequency) ^F^^l^ 

4000 ~ 6000W 7} A]-g-£]D^, HFCHigh Frequency) 2)-^^^^ 900 - lOOOW 7} Af-g-^c)-, 

^A] E.^^] ^^^^^ ^Cfl^ ^Ojjl H^^l ^^oll>Hfi] ^cfl^ 
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<63> ±:±,7}^S. ^7}^ NF3 7}^^, ^^j!^^o\]A^ ^ zj-^Hl (chemical echant)S.A-1 :2l-g- 

l:€^^>7l) ^-^H*^!* E^^] ^^o]] ^fl^av 

(redeposition)Sl^ ^^1- «c}-^l*>^ ^cf. 

<64> NF3 HDP ^S|-BV(26)^ H^^l wVEJ-oflA-^sl ^^^^7} e^^] ^^oIIa^o^ 

^.^oflA^^ NF3 HDP ^Vs}-^(26)o] 7]$^ ^^^^] ^^cf. <^1^ § NF3 HDP "i^^^^m) 

<65> ^ 'U^^]<=^]'=>\]^^^ ^^^^ NF3 HDP 'y:2j-5i-(26)sl ^v^o] E^^i 

^ ^^^4 ^^tbi=f. <^1^ 5l-*V7l7ll<?lp> ^:^^o]uf, ^El^ ^^^<^lAi NF3 711 HDP 

^31-^(26)01 ii#Slfe «<J-^l*>7l ^^olcl-. 

<66> o]9^^^ o.^^ ^^^^ -jjl A>5j.D|(26)oll 1-41^ # 

^^c^n^o.^ A>^£)^ FSG(Fluorine-doped Silicate glass)eVicf^ ^^1"?]:, 7l 
NF3 ;^1 HDP <0:^^i-(26)<^l l-^7> TflolH ^^^^^ ^^^l?^ ^;<]-^^j<Hl 

<67> al-Hl-^i. ^ ^^^^ •a-a^l'^^l'^l^i^ ^l7l*>7l ^=1: 2 ^;^1 <i^^ol ai^si^c^l. 

<^ls1t!- 1^^^ ^1 2 ^;^1 NF3 ;^1 HDP ^^^(26) ^^o] ol^ofl ^S. ^o.D^ 

^13 ^;^1 He HDP -^1:^^27) ^^^^o] ol^ofl oj^c^.. 

<68> ole^^ 2 l^^sl £4a vfl^l £4b» ^Ssl-ol ^^^>7lS. t}ZL, o]t}o\]A^^ 

-£3cl- ^i-^e>c^ ;^1 3 ^^1 He ^1 HDP -^J-sj-^s^ ^^Vjjf^jofl cflsfl ^^t]:i=f. 
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<69> £3cl- ^i^>^. ^1 3 ^71) He /^l HDP ^^^(27)^ ^Eflol] A>-g-Br]-^ ^-^^^ HDP ^ 

s\r^o]x^^ ttj-e^-^i SiH4 7>i, O2 7}^. He 7>>i# ii7>iS ^}<^ 
<70> o]E.]^, 7>i#3l -R-^^ nf^s). :y-ol A^^£)^ ^ o] w>^^sVi:f. SiH4 7>>i^ 

150 ~ 250 seem, O2 7}^^ 300 ~ 400 seem, He 7>>ife 400 ~ 600 seem ^S. 

^1^ He 711 HDP -^^[^(27)^ #^^-#£1- ^Tll -B-^l€r>7l ^^olcf. 

<71> u>>;]n| cVTll^ ^^^^fe He Til HDP ^5l-^1-(27)-$r ^2fl7l^o11X-] Aj-g-S] nVo] 

<72> cf^^S. 1-^1- ;^l7l^>7l 2 <^^]^ £4a ^ £4b* %l-2:*>c^ ^^x^tb 

<73> ^^7], £4a^ 3 He HDP ^s^^^}:^] s%:>8[ (blanket) ^-jjolsloil 

^^o_s., z^-z^o^ ^]o]o]6\] ^7^^^^ cllaaloi dVo. :^ci.^].7i] ^Aj^b i^^lrf. 

<74> £4al- %l-^^>^, ^5^^ 7m(20)^Hl B^^l ^5l-H]-(A)ol 010.0^^ ;e^^1 a]- 

s|-5i-(A) '^ofl^ eli^o^ ^^^(23) ^ eiqo^ -^-^^^-(24)01 ^>si]^ a^f^ ^^^s]<^ Slcf. 

<75> ns^Jl s^qol AV^nV(24) >^oil^ H2 ^1 HDP -5+21-^(25). NF3 7^1 HDP '^■^^(26), He 

HDP ^^ni27)o] ^>3lls ^%^^c>] ^^^s\o] ojcf. 

<76> NF3 ^1 HDP ^^n<i26)^ ^]^^ ^^^] BVoiix^^ ^^^^S. -Si-0- ^^o] ^cil cf^ 

711 €^^fl*>^l^, NF3 ^1 HDP 'a:^s)-(26)<Hl^ 'U^ -Si-F- ^^o] ^icf. o]^^ -Si-F- 

^^«fl>H ^^^ol ^^51^ -g-«?V SflHlSl^H TflojE ^^^^ ^^^]7l^ 

^ ^-g-tbcf. 
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<77> ^ ^^^<^1A-1^ ojsl^V ^]7]t}7] 2 ^^^^ 

<78> ^. ^] 1 ^^1 ^^7l(H20 ^^7l)2l ^^V^Cdiffusion furnace)«>ll^i 30 

^ ifl^l 10 ^91, 700 ~ llOOr Si ^£oilA-l ^^^c)-. 

<79> olB]^ 1 Ct-;^] H2O ^^>#^ NF3 HDP 'J+Sl-BVO.S. ^^^>0^ 

Si-F ^^sf sl-^til-g-^ m^l-^ 0.5. si-OH 71^1 -^^^ HF ^S^^^>7il 

HF ^^}^ Jl^oflAi ^^lol^i «vo.s. ira>;^uf7> Si-OH ^^^^o] -^^cf. 
<80> ol$ 5|.S|-ti}.-g-Al 1 s. M-Efifl^ cf-g-jzf 

<8i> [aV-g-A^ 1] 

-Si-F + H2O ^ Si-OH + HF t 
<82> oje:)^ ^1 1 ig-Tj] ^^^^ ol^oll 2 ^Tj] ^^^^o] ^^^l^cfl, 2 it 7^1 

^^7l2l ^^5.(dif fusion furnace)'Hl>H 30^ vfl^l 10^]:^ -i-o>, 700 ~ llOOt: ^ ^£ 

<83> ^1 2 ^^^^ ^^^1 1 ^Tjl A^A^^ Si-OH ^± 

<84> 71^101^3., ^flolsi]^ Jl^o^ ofluixlnV^ ^^7]] ^c)-. o] ufl , ^] 1 cj- 

^1 l^^^'^l^i ^<9^^€ Si-OH ^^1:^ ^e<Hl 9X^ cf^- Si-OH ^i^aj- 7>^^^ ^Vo^ 
-Si-O-Si- ^^^^H. n ^^1-^ ^S^^^ H20fe ^flols] m}7^\J^:7}.x::^ , o]^^ ^ 

<85> [av^^ 21 

-Si-OH + -Si-OH ^ -Si-O-Si- + H2O T 
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<86> nj-e^-A^ 2 71^1 711 NF3 Til HDP ^21-^1- ^d\] ^^^}^ 

£Al*l- £130.^, NF3 ;^1 HDP ^nm26) ifl«^l ^^7} ^]7]s\S^^-^ <^ ^ ^icf. 

<87> ol>^VoilA-1 ^i^t!: 2 ^^^^ NF3 711 HDP ^V^^(26) ^^o] <^1^<^1 

^-E He ^1 HDP ^^^27) <^1^^1 ^.SE 



ol^oflA-l ^tg^ :y-ol ^ ^t:^^ ^^tb ^^Hl ^ £^«^1 ^*ll ^^Sl^ 

^o] ol-qji, ^ ^t^o] 71^^ ^<^M-^1 xflofl^i o^e^ 71-^1 ^]^, ^ 

4. 



^ ^-§-^1-^, T^l^il:^h7l-o^ ^7>^el ^^^o]]X] STI ^^^^^^^ ^^^'^V^* ^.a.^ 

^■^^ HDP ^Sl-BV ^av^alo^ 7ll^^^^£ ^-§-01 7}^^ 7l#ola^ A]:^^:^;^).^!!- ^7^^ 

^ 9X^ S.^7} Slcf. 
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11 

^7] H^^ls^ tc|-ef H2 ^1 HDP ^^^^ ^^^^>^ ^Tj] ; 

^7] H^^l ifloil ^^?iol3^ NFs HDP ^^^1-^ ^'^^^V^ 

^7] NFs ^1 HDP -ar^^^flsl :^^7]^7] 2 ^^^>^ ^^^1; ^ 

^V7l tjfl^^l-^ He Tfl HDP <L>^^^ ^^^*>^ 

2] 

71:&^<H1 ^^J*>^ ^711; 

^o^7l H^^jo^ ^ig^ nj-H^ H2 Til HDP ^^J*>^ ; 

^oM B^^l vfl^l <U^i^o]o^ NF3 711 HDP <J:5}-bV^ ^^^^>^ ^711; 

^71 B^^ll- °11^*>^ He ^1 HDP ^^^^m ^^fl ; * 

^7l NF3 HDP 'tV^^iflfil ;^l7l*>7l ^th 2 ^^*>^ ^^^1 

I^^^J- 31 

^1 1 ^ >ll 2 ^ofl $i<H>H 
^^7l 2 <i^;^^, 
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H2O ^^7]o] 3i]u)^oilA^ ^1 1 ^ 

I^^^J- 41 

^1 3 %H1 ^c^^A-l, 

700 ~ 1100 TCfi] 30^ ifl^l 10 A]:^ :^oV ^^.^S 

51 

H2 ^1 HDP ^^^-ar. 

^^7}^S. SiH4, O2, He, H2 A>^*>cx^ SiH4 7}^^ 40 ~ 50 scctn. O2 

7]-:di^ 50 ~ 60 seem, He 7}^^^ 400 ~ 600 seem. H2 7}^^ 50 ~ 150 seem S] -^^^ ^ 
^ ^^i^S- ^^M] ±7\S] 

61 

^] 5 ^J-<H1 ^o^A^, 

H2 n HDP -tl-sJ-BV -.^Vol] Af-g-s)^ ^^S.. 
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LF 2}-^^^ 3000 ~ 3500W , HF s)-^:)^ 400 - 600W ♦ ^l-§-^>^ ^^^-^S. 

71 

^1 3 %H1 9X<=>]^^, 
^7] NF3 Tjl HDP 

dii^7>iS SiH4, O2. He, NF3 7}^^ ^^^<^ SiH4 7>i^ 50 ~ 70 seem, 

O2 7}^^ 100 ~ 150 seem. He 7}d^^ 40 ~ 60 seem, NF3 7}^^ 20 ~ 80 seem 



NF3 71] HDP A>-g.£)^ 31)-^^ S, 

LF 4^-1^ 4000 ~ 6000W , HF ^-^^^ 900 ~ lOOOW 1- ><^l-g-*>^ ^^^-^S ^ 

91 

^'■71 NF3 711 HDP -y-sj-^i-^, 
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ZL >^V^o] H^^l ^2:2] ^o^i^^trf ^^^^ ^^l^S ^£^1 



[^^%»- 10] 

^o^7l He ^1 HDP 'tlrSl-Bi-^, 

±^7}^iS. SiH4, 02. He 7>>i» ^-^^}<^ ^^^51^, SiH4 7}^^ 150 ~ 250 seem, O2 
71^^ 300 ~ 400 seem. He 7>^^ 400 ~ 600 seem ^ -^^4: ^^-^^ oVS. 

^1 ^7.}o] 
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IS. 11 



A 



/ V ' V ✓ V J V / 



2a] 




(5. 2b] 
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[S. 2c] 
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[S. 3b] 



2 Step SJ^HBi 



I 1 1 




IS. 3cl 



2 Step 



V u I ,r u 




24-23 



0030043145 %^ <^:k}: 2003/10/30 



IS. 4al 



-0-Si-O- 


-0-Si-O- 


-0-Si-O- 




-0-Si-F- 


-0-Si-F- 


-0-Si-F- 




-0-Si-O- 


-0-Si-O- 


-0-SI-O- 












-0-SI-O- 


-0-Si-O- 


-0-SI-O- 




-Si-Si- 


-Si-Sl- 


-Si-Si- 





[£ 4b] 



-0-Si-O- 


-0-Si-O- 


-0-Si-O- 


—27 


-0-Si-O- 


-0-Si-O- 


-0-Si-O- 


—26 


-O-Si-0- 


-0-Si-O- 


-0-Si-O- 


—25 




—24 




—23 
—A 


-0-Si-O- 


-0-Si-O- 


-0-Si-O- 


-Si-Si- 


-Sl-Si- 


-Sl-Si- 


—20 
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